Extensions and modifications to the standard 4D theory of general relativity are topics that have an increasing impact in top original research on gravitation and cosmology. This issue compiles exciting papers that can be very interesting for researchers who could be interested in the study of extended theories of general relativity focused on cosmology and gravitation.
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An important topic for the present day cosmology consists in explaining why the universe is accelerated and how this acceleration is related to an unknown kind of energy called "dark energy. " In this issue it is considered a cosmic fluid as a quasi-static thermodynamic system. The status of the generalized second law of thermodynamics is investigated and the range of validity for the equation of state parameter is derived for a few important cosmological models. The physical origin of dark energy can be explored using a condensate of spinors which are free of interactions in a 5D relativistic vacuum defined in an extended de Sitter spacetime which is Riemann flat. This condensate of spinors could be an interesting candidate to explain the presence of dark energy in the early universe, during the inflationary stage.
A new method for the study of general higher dimensional Kaluza-Klein theories based on the Riemannian adapted connection and on a theory of adapted tensor fields in the ambient space is also interesting to be studied. This topic can be explored in a covariant form and it is very interesting to study the motion on a 4D space induced from a (4 + n)D general gauge Kaluza-Klein space.
Anisotropic cosmological models are really an interesting topic for cosmologists and researchers, especially when this topic is studied in the framework of a scalar-tensor theory of gravitation with a source such that the energy momentum tensor is a bulk viscous fluid containing one-dimensional cosmic strings.
Braneworld cosmology from modified induced gravity on the brane is a very close approach to modern Kaluza-Klein (or Induced Matter theory of gravity). These kinds of approaches can predict very plausible cosmological models that describe the history of the universe.
There are very interesting approaches related to extended theories of gravity applied to topological defects such as black holes. In this context some thermodynamical considerations can be explored when the horizon structure is invariant.
By compiling these papers, we hope to enrich readers with new investigations on this exciting research area and stimulate new investigations which could be fundamental for the future of the physics.
